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(54) METHOD FOR MANUFACTURING SURFACE ACOUSTIC WAVE DEVICE AND SURFACE ACOUSTIC WAVE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a surface acoustic 
wave device and a surface acoustic wave device of which thickness is reduced, and 
which can be made with ease. 

SOLUTION: In the method for manufacturing the surface acoustic wave device, a 
piezoelectric substrate 11A and a silicon substrate 12A are laminated, and then each 
substrate is cut/polished as thin as possible but is thick enough not to cause chap or 
crack. By doing so, the silicon substrate 12A (and a silicon substrate 12B, too) prevents 
the piezoelectric substrate 11A (as well as a piezoelectric substrate 11 B) from thermal 
expansion and change of a constant number, and as the bonded substrate formed with 
the two substrates (11 A and 12A/1 IB and 12B) is reinforced, the cut/polished bonded 
substrate can be thinner than the substrate formed only with the piezoelectric substrate. 
For example, the method includes steps such as cutting/polishing the piezoelectric 
substrate 1 1A to form the piezoelectric substrate 11B of about some tens micrometers 
to 1 00 micrometers (as shown in Fig.(b)), and cutting/polishing the silicon substrate 1 2A 
to form the silicon substrate 12B of about some tens micrometers to 100 micrometers 
(as shown in Fig.(c)). 
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«lcJp»ftlLfc*ttT'ClT5 - iis-CSS. :o j: 9 I: l 0 OtgSHTIdBlS.Loo 

[ 0 0 3 5 ] 

r <?> J: ? {c, $ffi^ttftMl^ffl^fc!Si^5fetliv iMSffi (1 1 A , 1 2 A ) %m 

^IfctC, 1 0 0 OtHit^iSfi-CT^-^ftlSrftt^SiJS&^tft, 

£ ffi < ® ti & ft < , Ioa*ftSS«:8^t5:i^tt5. M fc , jSaSSSr&SO'&frii: 

ft £ m 5 Z t a* X% 5 fc . 5/ - ^ Sr /hSft t 5 I t ^ pf n t ft 5 o 
[ 0 0 3 6 ] 

lAtvy^vSttl 2A^^IAi9^^-frfcft> t> U< 

•^SiJtL^^c^^ss-efcoTWfg^K^aK £ tb ft W- £ * T* . ^tif ti©Sfi?rafi'l - 

igta„ n CO &l , y =* V g 4R 1 2A (1 2BtlC) , ElSfi 1 1A (1 1 B t> 
WI IS ) Oj»»«Xtf36*©K ft (1 1 Alt;i 2 A / 1 1 

b&u^i2b) ^m&z fttcm&&m<o&&&m & & mmh tc-rtc.it> ^ si ± <r> £ ? * * 
** s: 8t 5 n T? . • wm&nm&mfc&mz&Ezmmmmftx+m&vtcm&z r> i>m 

< t 5 : t ^ 6 0 * mm m X , ^Jx.lli2l:^tJ: EE « S « 1 1 A & w m 

•IfLtSt^m^P) 1 0 0 jumgl^StSfi'l 1 B«:ffSl (02 (b) ) . > V 
= > ^ tfc 1 2 A £ iSO 8»J •»gttHi:<Stii m^5) 1 0 0 limiSOv^P =r > S t£ 1 2 

b £ fie -r 5 (02 (c) ) 0 p£j S « (1 1 b , 12B) ^^^tri 00 

Mm^b§S+/imiS^8^Sfij5SffSSn5o fib. BTt»Hf5J:54« : f'/^ 
-VI a S: l lAJt^fPfiKbfc^/iif. ^it 5 ^J^ftS^SiW^i^ 

'>/i:<tSI}f^, 3^S«i 2Ai4t9I» •»» Lttftv^, Z tile £ *) , £ <b 

[ 0 0 3 7 ] 

* * «Ji(Oj:5J-S4RSrS-&b, .a o §3 ffl • #F Jg -f 5 r b X « S it b fc ^ > *«Bt(i 

. #y 0 4 ^ -r £ o ic , -ftcoifi (Etsfi 1 1 Aswvyayisi 2 a^»& 
£ ti tz m & a « & *c ^ y >r — 2 £■ ^ ^ -r § tz. * <e> y >-mm 2 ^m) ^ttoi-?- 

/<^~>- (la, lb) & & 2 &t£&&1 tef$L-f Z b £ Z <D £ y ic ^ m&mm*^ 
S»5iSit5:it, -SlciRtoSAWr^W^SffUtt, «JSS6*dS|p|Jib. 

=« ^ h ^ m m, x* # § o 

[ 0 0 3 8 ] 

HT, J^_bcoJ: 9 ft IB a K S <5 < ^^P^^^iKc^lg b^^Hfco^T0®Srfflv^TI¥JBB 
fc: Ift -f 5 0 

[ 0 0 3 9 ] 

*«p^^^i^*jfi^ffi(co^T@re*fflv^Ti¥jmjciftwi-6^ isii, 

lia^S AWf/^^ 1 O«^?r^tlt'$)5o 1^. 05 (a) liS AWt/W^ 1 © 

««^^t»ftBtfc^ (b) w: (a) <d a - Ammmx *> z> 0 

[ 0 0 4 0 ] 

115 (a) IZTjk-t £ 0 tC . * * *6 » « T f± , SAWSf 1 0*5, SS ^ m m (IDT) 13 
b v K 1 4 ( !r^^t6i^/^y^-v>2|:iolt'5^tt:'r^ 9^)11 ( ^ -< T ^ y 
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^BB9-a : HI 7 (c) # fiS ) (c [6] ^-g- fc> *K , BP ^ ^ ^ ^ ^ ^ V tfe ffi ^ y-Jr — 

^2l:7!i yT'f y/Si^titv^o y ^ — ^ 2 tt. - ; #J is y ^ > S *g ^ . r 0> m 
i)*^ ±7 * y ? 7 A> % = V J* • 7 ^ y V X , fc^-^Xf ^ K • K V /T'is^ls-ls i? > *, • 
y y ^ ^ u ^zc—?r /u, y >f S K»JI§ , ^f^x^arV, X tt5<f-9-^-"-^ n <£> 5 

j. o ^ u ^< -e S( 5t bT fig /ir y ^>S«$^ffiv^/cm-&^^J^-^tf■tlftP^^^o ft. 
y = >'K«SrJB^fc4§'&, ^>y =ySfi^»ofiStfilt»lcJ: t) V a 9 ftWfr&it-T 3 

[ 0 0 4 1 ] 

trr ^ 9 li, v-y^vS^K J ^> ~ (Otitic » , IPO , 7^^ - ^^©^SXlit 7 ^ 

> ^ x , 7^^^A*t7^>^^, tr ^ x ^ k • h y Tv/^i/^y, ^ y 7 x ^ 
u v 31 — x >v , y >r ^ k m m , # 7 * *k * > , xii#7^ 5 fpjtu^i 

oK±&$*^t lfcS«S:ffl^tf ^Stifc^t y^Sia ft. > y =» 

[ 0 0 4 2 } 

s 7t . 15 (b) tc * -r x 9 k % saw^^-i ojcfett^AtB^fli^aaiss^tt. « * 

K 1 4 a* y <!r — is 2 *5 ft Z> ffi j£ <D fa ^ ^ ^ — > (1(1^7 K 5 , t*7E»6) S: ^ 
L T s< y - is 2 M ffi I- 7£ /£ $ ft fc 7 y V '< 9 - > 1 t ft ^ #J Id gE $ ft Z> r i: T* , y 
y-v ? 2S®lC^T*5l#ai$tltl^o S AWi^ 1 O [CibMt5lg^-7 K 1 4 

^ — ^ 2 K « « ft fc: B £ ft , 0 i^yir - ^2^18/^-^?^ 

[ 0 0 4 3 ] 

ftM. 9^«*$:^t5SAW7^W^ l ©SilJSCo^T, EI ffi S: JB ^ T S£ 

[ 0 0 4 4 ] 

i 6 14, ii: i6SAWf^W7ii:ioit5SAWifi 0 <z)SSi§^S^l*W t 

z> ti <Dmx~ ib z> 0 me (a) tc^^-c. ±S(Di 2 r-tftp^ tti 5 i-, b? a -r 5 j? <* «t 

DfcffV^JEWSlgllA (flitf3 5 0 um) ^i/y^>S®12A («^.tf 2 0 0 /i m 

) £ £ . jfiliSttftfelSrlSLfcftlcS^ta (SSS^Ig) . ft . # H « « ft "C 

• wm-t z (Eiisej^j'Mii) 0 

[ 0 0 4 5 ] 

BffSl-t-6»S<OBESS«l l B?:ff^t5M * H J6 » ffi -e 14 , 0 6 (b) ^ "T J: 5 
, E11S1 1 7t y^77-f- J fiyf y^fttifflVKI DTI 3, « 

a *• « L , JE ic m m v K l 4±(:^yr^>'/e(:gfflt5tJ6o^y7 p 8^i^t 

[ 0 0 4 6 ] 

Etlfil 1 BiClf/^ - y 1 a»t;/^^8*ilSt5i:, ft . El 6 ( d ) i-^ 

it5*SO'>!)=^Sfil 2B^ffirict5. tog, E16 (e) ^ "T X 0 . J±®S 
« 1 lB&t^v'y^vStkl 2B^r, ^ ^ ^° 9 — > 1 a & m %\ t ft Z> X 0 id y h -T Z> ^ 

h-e, iWlkit s Awif i o^ff^^ti^ (06 (f) 0 m) o ft. r. <d m <r> % y h 

[ 0 0 4 7 ] 
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* fc . Sk Jt <D X 9 \C ft f& £ fc s A W m ¥ 1 0 J* . X. fi (El 7. ic *k -f «t "5 ill rC'.f^J*- $ 
jft, fc s< y tr — is 2 ft\Z7 }) y zf ^ y Zf M m £ tl £ 0 i 0 7 §r JB V^T ^ > ^ — v 5 2 <D 

[0048] 

2 A^ffi^t^St5 0 ay*fi2 Ali, 0 7 (b) [£ ~t & o \C !, R tt >f * ^' » 

y ^ V ^ (RIE:*?HCDeep-RIE) ^OglSrffl^T, ^r^ ^fV9.^ fife £ *L : 
5 o #C M * V!) aySS2 ACtt, HI 7 ( c ) C^t i 5 (-x fcT 7^ 9 <D j£ ® £ 

^^7^-7f i9 a CS AWif l 0 *s 5 « IS ^ Kl.4 lei 9 ^f.v ^ >f : 

>- ^ i~ 5 fc tf> tf> W, H y K 5 t > IftA'y K 5 3r ^ 5/ -jr — -J 2 (7) ^ ffi ( 3f ^ tr x ^ 9 ^ ^ 

A £ *x fc ® t k # « <o m ) i-m^W(-?i^m-r^J6(7)^rsE^6^ N if7Ei»6 tsa» 

[0 0 4 9 ] 

^ <£> 07 (d) fc ^ -T X o fc , > ]) =j 2 A . 3R ^ ^ ^ — ^ 1 b a* *B S»J £ fc £ 

J: 5lC^y FtKK\ ifrftUc^^-v ? 25&^S$il5 (07 ( e ) # fig ) 0 ft 
, :oRO*y M:ii, &) It 4 is > ? 7* is — K^u- if if — Srftfflfs r i ^"er 
16 6 o 
[ 0 0 5 0 ] 

r. J; 5 I- f£ b fc '< y >r — -J 2 fc ^ tt £ 3f tf ^ 9(csaw^^i o^^^^;*^^ 

ytlt**>f>f y (07 ( f ) # fig ) % =^^tf7 L ^9S:^-vy^3(nJ:t)it-lt't-^ 

Zl i: "C (07 (g) #BS) , 07 (h) fc -T X 0 fc v *H»ilia5SAWT/M^ 

H^lSJnSo ft . ^7^--^ 2 <h ^r-y 5// 3 tog^^ij:, _b ^ l fc J: 5 fc . ffim^f 

<D&mffl& z> z <*: t> *r IE -e s> * # , » * l < « ± m. b fc « m ?s t± ^ *q. 3® £ ^ fc s « 

<i: J: v\ *fc. y * — *s 2 Sr V y =2 > S« L . ^ixb^:*® 

[ 0 0 5 1 ] 

W±-eiftP^ Lfc J: ? SAW^^l 0 ^EtSS 1 1 B t is V ^VSffil 2 B t & m & 

Sttfcg^SKSrfflv^tff^tSr tT, SAwm^-l 0 ^ n %L it £ ft -5 0 ^tbirj:^. 
SAW^^-l 0S:iR«t5^5'^-y2©l|$ t S r t ^ Wft t 4 U , ^m^rb 

t S AWf^W^ 1 ^iSftStiio £ fc . r^)J:54ft^SrfflS«l 1 Aliv-y 3> 

^tt^^r^^^-fr-Ts i 9 S AW*^ 1 0S:*aftt-5r i:^Rfffiift5 0 H iz , JEiS 

ftt^f:^, SAW*^ 1 0(O7>f;^»ttSr$£ftt5:i:^i«Jti5 B Mic^fc. 
^ y - i? 2 t * y Zf 3 ^^^^(-fc^®^^^^S^ffi^fcS«^^^fe^ffll^- 
K\ J» I§ if <£> ^ W ^ & & W t L ^ fc ^> . ± «9 S A W ^ X 1 $rSP®jb"C^ £fc 

it -c fc < , tit^ffl^^i^ini^g^ffiiT' + ^ftft^as^i^^^pjii; 

fc ^ fc £> , SAWr^W^UiO/hifttSrHS-Ct 5, 
[ 0 0 5 2 ] 

|{:J:5SAW7^VX2 O^t^Jr^tit'fcSo ft. 08 (a) liSAW7^V^2 
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OCO«j*S:*-r**«0-e*>9-* (b) (a) OB-B.*BBtfc5', 
[0 0 5 3 ] 

0 8(a) f:^tJ:9(:, *SIJfi»ffi-Ctt > S A W*?'"a 0 K *5 it 5Eilfi 1 (-v<^--:::- ? 

a^SSl 2 t§tf) ^^y^r-;/ 2 2 (C *5 it 5 r T 2 9 £r ft ih "t* S--* V V&'&hv 
ttHIBtS ± 5»C*jjcSilT^5. /<y^-^2 211, JB 1 O * JS » <B i- *3 it 5 . 
-$?2il8i:, 3^*fi^, - <o t5 d» , -fc 9 5 y ^ * , ■ T- .5: ~ £ A: > -fej.9- 

^ ^ ^ x , if ^ ^ K • h y r^yi^i/y, S!l7x^uyx-7>; ^ M ^ K # 

^xm&£tiZ>o ft. ->y3^SfiS:l^fc»^, 7 A- # co^Mb ±ir Z> tz. $> 

, 100Q • cmKJ:(0j6tt$O«i^ffi^5^^, * fc . jy ^r-i? 2 2 -fc S AW* 10 

? l 0i:*5rt5EtSSi i li, M flg ^ ^ * #J £ 5 r <h t ^ fig T* £ ^ 

[ 0 0 5 4 ] 

* > i!SOJ:9(:^^-v ? 22t'ElSSl H:8lt5lDTl 3 , tS^y K 1 4 
Rt/Ej»^^ — ^«^^^sjx^^«S:^jhLfcK. El 8 (b) (c^-T 

J: p (c. S A w m ? 1 0 (c *5 it 5 A ttJ ^ ffl <0 m «8 * £ s , tS^y Kl 4#^y*-5?2 
2 ic it -5 FJt ^ <£> ifi ^ s< 9 — > ( m m '< y K 5 , hf x BE IS 6 ) £r ^ L X '< y >r — & 2 2M 

micmmz titc7 v h 9 - s 7 t m « w t- s « * ft s r <t -e . * * - 2 s a k * -c 

51 # tti * ft 6 0 r O Rg . SAW*? 1 OtfiltSti^y Kl 4i/^y^-^2 2l:l8» 

5 « « ^ y K 5 b & . 1 <DMMJ&t& b m&fc ^ & J $>T/i'^^VM>^mm$:^J&lftb L fc 20 

&i»w/<>/5^J: 0*«WRt;a«ttl-8?iR$ti5o r ft ic J; <9 . SAW^^io<t 

[ 0 0 5 5 ] 
[ 0 0 5 6 ] 

M9 (a) (cio^T. *-f. y >T ~ ^ 2 2 £r f^/Si" 5 fc £> i£ , ±JCLfc«"»S4E04«d^ 

m 7L if V y ^>-S«2 2 A^ll/\ :tlCD e e p-R I E^<0K»SrJf§^T3r-\rfcT 
f^f 2 95:l«t5 0 :^^r-v f'r >f 2 9 li, Wil<DmMBM?>£yl<C^ S A W ^ ? 1 0 30 
£ifc^T*#&mS08S£T*&<, SAW*? l 0±li»jjltSixfc I DT 1 3, 1S^'7 K 

1 4Rt;siS/^-yic«n4^sffT-fco k i 4^^--^^^^ 2 9 j& ® m 

ic, 3VSS2 2 Alctt, H19 (c) \c -T J: 5 iC ^rt ^f^f 2 9©li"Cfe5^ 

>fT^5/^®9a (07 ( c ) i: « ) tti^y K5 ll^y K5Sr^.y<r-^ 2 

2 (omm ( ^ tr 7 1 >f 2 9 & m & £ ft ® £ s n ft'i ^ ffi ) m m w ^ ?i # tts -r fc & <o tr r 

[ 0 0 5 7 ] 40 

:©i5i:->!l 3^18 2 2 Ai:*f/^-yi bt»«t5fc> *li:H9 ( d ) ic^~r 

X 0 i- . 3VSfi2 2 Al:*5IJ5^t tfT^f 2 9^gSSftfcIlC, IH6 (d) "C ^ 

-r^^s« ( je m m ts i i b Rxfi/ y 3 > s« 1 2 B^s^stifcSi) ^?^^^ — 

^rffiv^5 C fT fig -C fc S ^ u< ttiiE-bfc^ffiffitt^MsaSrfflv^S^Ra-fr^ffi 

Sr»fflt5 i J:t\ 16 (d) (^fg^iSlc^it 6 i?^^- V 1 alt, *m 

t T* . IS^y Kl 4±i-^^S$ftfc^V^8 t^^T^yf-BS a iC J# fiK $ ft fc * ^ 
y K 5 b m Wt £ ft 5 . 

[ 0 0 5 8 ] 50 
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19 (e) IC/Tt i ? 1^, is V 3 2 2 A , JE «.£ S 1 1 B S Xfis V =1 V s 

g 1 2 B^g^Jixtf ^SK^s i*(OSAWf^f^2 0.l2 # >;y h=t5:K\-'l it 
fttfcS AWf/W^ 2 O^f^^JftlS (19 (f) lafcJH') :i j^N -t><D # K 

K^u — IF if — A^Srftffl t & "FIB $> 5 ■. : ■- 

[ 0 0 5 9 ] -i - . 

H±t*»WLfc ± 5 1^ S A WSI-?- 1 O^SHS 11 B 1 2:Bi:^g^ 

^ tltg^SS^ffi^Tff^t5 1 tt/ll OUt^f iRfll S A W m =f- 1 0 j$ 

3Mb £ *t 5 „ r *i fc: J; 9* SAW^^io^K^-r^vN o >y/r^-^22(7>i?$^ STSHb ^ 3 
r i 2* pf IB t ft *) . a* m <b L T S AW -r >f ;* 2 0 a* » anb $ . n 5 0 * fc . ^ 9*1 

S^ffllSl lBMi/y^^X^l 2 BSr8^t5ttN5«*ft»/ST^SLT^5fc 
ffl L T ^ 5 fc: «> . Wflg/^if^g^tt-JN-Sr^ffir^ri*. «t9 SAWS?^ l OSrSUfctSr 

TlillSl 1 BO^St^^^ftt^fcJ?), SAW^^-1 0^>7^>^ttt^$^ftf5 

c o e 3&». * n m m m -c «: . ieissi lxr^v-y^^stEi 2 -c m 

f&£titzmSM&fc*c* vyhifetetcffij&k tt^5t^(C, * -y y zt £ WL tz. Rg *d £ C 
5f 5/ K ^ — ^ ( ^ M ) Sr 3S » -C # , S AWr^W^ 2 0 S: «t 9 »Sft T* # 6 SlJ T*ft 

t^5/c^, J» Jig ft J? <D m n & & K £ * "f , tHAWr>'W^2 0«:»Ift-et, 

S AWr/W^ 2 0 J: D /Mftt5 r 5 Q ft , ffi. <7) « . JL^Lfc^l 

[0 0 6 0 ] 

t m 3 <z> * * « b ] 

S A W *f s< ^ X Wt „ S2^Hfi«it@8 ^ffl^tlPK/cS AWf^W^ 2 0<t^I^CD 
ISt$)5 0 * H Jfe ft? m "C fl . r(OSAWf^^^2O0tt^S^*&(COV^T«^^lf 

[ 0 0 6 1 ] 

D 1 0 , *^ft»1glc<t S S AWr^>f ^ 2 0 (^)fiiS*iSS:ffiWt5fc*Oiffc5. 
*^fe^ir*«, IS 1 0 (d) C^t J: 9 , v'U a'vSSl 2 ASraS'l • SfltSKlO 

s& & is (j±mmmiiB%.z£isy^>'mfci2A) %m i o ( c ) sr^igt^^t 

fc is y 3>-£^2 2 Afcg^L, Lfc^icv y n v a « 1 2 A Sr «J BO -IftSjiS-C 

. !2(Ollf 1<1:S/^ D fl& <z> « * tt , ^20*JS^^i:|^«T-fo^fcJ6. irtlilft 

w * * »& -r z> o 

[ 0 0 6 2 ] 
[ 0 0 6 3 ] 

l2Xttl3 0^1f IC^tn S AWf/W ^ 2 0C0Saig^T&(7)ft&(7)^^^r^iJ^-r6o 
[ 0 0 6 4 ] 

±E Ifcl 2 ©^iglTMi^ !l ^ >1I 2 2 ACEtil 1 1 B R I>* is ]) =2 1/ S 4R 1 2 
B^gg^snfc«^»«Srafi»)-&to*^ttt8 ( H 9 (e) # ) % *fc,.SB3to*ifi7l£j|8 

#4 > y ismm 2 2 aceiisi 1 B^t^i/y ^>s«i 2 & ts Htz.m-&mwL 

* JU 9 ^ fc> * ^ , v'^ylS 1 2Ai9)l'»iLfc«i ( HI 1 0 ( f ) # BS ) > 
*^0»tt$ffiSr/W^ 2 O^i^iJC^^ h lT^/; 0 : ix C^t L , * * J6 ffi t? fi , 
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[ 0 0 6 5 ] 

Bll ( a ) tt > 19 ( e ) X-tt 11 0 g^TW "C fig & fd^MJ a -X) X>« 2: ; 2 

A, ElSSl lBS(5v'!l3ySSl 2 B ©«^liSfe« LT:V^5 9 »=IE S f3 

> is 2 x is 3 o m js ^ t* m ft o t m m x &> £ .ft - : p an m m «? mm-r^ 0 : 

[0066] l - 

^mmmmxn, mi 1 (b) lo^tJ: 5c> y^r u.^ vxn 

^■efflBrtaa^Srxyf-y^ t, ^ ^ ^ V ^ SI 3 1 1& & VX : MX'l <D '& , :* -11.16 ff£ 

« i 2 & (om&.mm*m%ft \, (ia 1 i ( c ) #Bg> , «^-{b $ ttft s awt*^^ 2; 0 & 

#S(Bll(d)#«B)). 

[ 0 0 6 7 ] 

_h co «fc 5 . ^#S«o§3»fWmr«c^5/>r — v> 2 2 lc ^ y ^ > ^ 'Id J: «9 SI £r K t* X < 
^ y T - i? 2 2asi&a-f£r££KJtT*£6fta?>. * ® ^ ^ M * # s fa -t i~ £ 

ft St X < . J: V y — i? 2 2 Sr/Mftt5 ^ t t "Iffii: 45 0 BP . S A W x s< A * 
2 0 S:/hSfttsr t ^pfigj:45o ft . f* . ±1 2 Xlif 3 i 

[ 0 0 6 8 ] 

* ft . J£*_h"Cfft9! Lft^J£^ffif^*^WO^S^--^lfe^ffi(vii"^'f e . * » 93 tt -t CO « B 
[ 0 0 6 9 ] 

im 1 ] ffi^OtJii- «t§ S AWf^W^ 1 0 OCDffitfZ&TFlrmXhV^ ( a ) S A W 
X '< 4 * 1 0 0 CS^^tl^ S AWii^ 1 1 0 ©i^^^tftftiTfe 9 , (b) (ISA 

w ^ / w i o o (Z)i^^/^fir®ir^5o 

[ m 2 ] *««©JliSrRfflt5fc«)©Ht?fc5. 

[ m 3 ] #«wK:io^T#j;^t-5SffiSttffc&a£ 

n -e fo 5 o 

1 2 A^g^^nfcft^SSt^l-^y^--^ 2 Srf^^t^tfecov' y 3 ylffi 2 A) <d 

[ E 5 ] *^P>3^>^1 (OHliliaSS AWf/^^ 1 tf>«/£«:^-f-e|-Cfc»9* (a) 
liSAWf^W^KOKSitfcD, (b) tt-€:(7>A-ABffffiE|-e*>So 
[ HI 6 ] *3SW(0»l o^ftlgJIiass AWJI^ l OOKSJSSr^tat'fcSo 
[ EI 7 ] l (D|IIIffii:j;§/^ ( /^-^2 0i!S*S5^s AWf^W^ l <!0 

m>ijjm&m-tmx3bz> 0 

l m 8 ] *^^^i2 0ltil(a^, S AWr^WX2 0 ©«S^/Ttit + $) , (a 
) Ij: S AWf^-f ^ 1 OilffiiTfe ^ (b)«i-tcOB-B»fBElT*feS„ 

[09] *i^(7)$2oi»iiia5SAwf/w^2 o (omm.^ m& ^-tmx $> 5 0 

[H 1 0 ] #mW<Dm 3 S AWf '^W J* 2 0 iOSiiglfrSfSr^-rei-e&S 

o 

[Ell 1] *«i©«4 0^S?gi(cJ;6SAWf^'{^2 0©»®*SS:/TtBtfc5 

o 

1 S A W 4 * 

la. lb Si — > 
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2, 2 2 /^^-^ - 

2 A , 1 2 . 1 2 A . 1 2 B , 2 2 A V!) 3>S« • :■ ; : > 

3 * -V y ^ . • v- 

5 * 1 4 • S y K - ■ ■ -v - 

6 lf7S« 

7 7 y h '< $ — > 

8 s<>- 7" 

9 % 2 9 -V T 7 
9a y^7^5/fl 

lOSAWSf^ 10 
13 IDT 

11, 1 1 A, 1 IB EtXC 

lie. 12c m ffl • m m u & 

3 1 x^f y^i 
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